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(57) Abstract: 




PURPOSE: To obtain the carbon powder as the material for negative electrode of 


a lithium secondary battery, wh 


ich has a large discharging capacity, a high 


charging and discharging effici 


ency from the initial stage of the cycle and 



the excellent cycle characteristic. 

CONSTITUTION: As the carbon material for negative electrode of a lithium 
secondary battery, graphitized carbon powder, which is adjusted by heating the 
carbon powder made of pitch in the existence of boron compound, is used, and 
CTE<3. 0x10-6° 0-1, d002<0. 337nm f Lc>40nm, R>0. 6. Existence ratio of the 
boron in the graphitized carbon material is set at 0.01-15 weight %. At the 
time of manufacturing the carbon negative lectrode material, boron compound 
at 20 weight % by boron conversion is mixed with the carbon powder made of 
pitch, and heated at 2500° C for 0.1-10 hours under the inert atmosphere. As 
the boron compound, at least one of boron, boron carbide, boron oxide and 
boric acid is used. 
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( 1 ) . M (2) (iS^S^^LCo, N i , Mn, 
Cr, Ti, V, Fe, Zn, Al, In, S n<7yj?& 

<bi>-nmfrt>%&) . wfrkmiHV-ayvim, * 

40 •j-iSVA.M-ik'®! (V2O5, V 6 Oi3, V2O4 , V 3 Ob , 
etc. ) RI/ZCDL Ht&®}. -SstMiMosSa-, 
(5£4>XiiOSXS4. YfiO^Yg lO^fflCOiiffiT' 

[0115] qra^%«ffsc^(t&««tj«ae j: LT 

ii. IfCWHSn^fc^-ndari^ ^"J^IS. 7Dtl/ 

rff^-h. >?xf-yu^-df*-h s 1, 1-at/l, 2 
50 — ^h^fi^x^^, 1, 2— ^xh=3f^x^>-, r— 



(8) 



^¥8-31422 



1 4 



7f07? hy, th7tKD77^ 2— ^<f-;Uxh 

7t^n77X l. 3— y^V7y > 4— 
'1. 3-^V7V, T— V-A\ yxf-;ux— r 
x^*7y, ,x?vkxyi/*7>\ 1- 1>/K 

f-rtojvuhsfvkx — K -ho^yt'y, Jg-ftKyV-f 
/K JMtO x Af /K fh7tb'nf^7iy, S JX + 
3— X+fU— 2— x 

[0116] LTtts 04rfJlO£><7)£ffl 

ixi>^ffl-f--l> 1 b tf-c* . mtil, L i C 1 O4 . Li 
BF4 , LiPFs, LiAsFs, L i B (CeHs > , 
LiCl, LiBr, L1CF3SO3, L1CH3SO3 

[0117] 



[0 118] 
[0 119] 

10 [HJSfifiJl] rj-;U^-;Uf vf-*>^#^ii/it yf-3 
fc. 

[0120] »5«*<0t-yf-3-?*»* 

3^m) fc^^ft^SStlteinLfcJi^Majtt 

^iu-s-tmu -Hj-ai^-Lfca. «#i o'cosjg-c- 

20 [0 1 2 1 ] 

cm] 



£1 



t>r *no. 




£S&QBg(wl%) 


d(nm) 


Lc(nm) 


R(-) 


CTE(E-6A:) 


*j^*3C7)B«(wt%) 


1 


B 


2 


0.3358 


52 


0.762 


2.96 


0.36 


2 


B 


5 


0.3354 


68 


0.820 


2.77 


0.43 


3 


B 


10 


0.3351 


97 


0.815 


2.65 


2.19 


4 


B 


15 


0.3350 


>100 


0.804 


2.58 


3.92 


5 


B 


20 


0.3348 


>100 


0.756 


2.40 


9.66 


6 


B203 


5 


0.3361 


46 


0.71$ 


2.79 


0.25 


7 


B203 


10 


0.3357 


52 


0.754 


2.71 


0.30 


8 


B203 


20 


0.3348 


83 


0.788 


2.48 


2.50 


9 


B4C 


5 


0.3352 


>100 


0.796 


2.77 


0.60 


10 


B4C 


20 


0.3345 


>100 


0.813 


2.45 


10.66 


11 


H3B03 


5 


0.3359 


51 


0.705 


2.78 


0.30 


12 


H3B03 


20 


0.3347 


>100 


0.768 


2.46 


9.62 



[0 12 2] Z<7)XolZlxmmLtzVv1-=i-7x%l 
miz, A'>fy/-tLt^ l Jfh77;^nxfi/y«) 

mt. &0. lmmfWfiy-h^ML^ ftl 0. 
5 3m«fcHB9aiL, (KS«f4tiSUl0mg) , 

%mwx'h sNi>7yi <cJE*-r ■& -r t iz «t 0 mism 

[ 0 l 2 3 ] ±f£fi!cM«@0#®T'Omffi#tt$-fPfii-r 



* [0 124] *JSHafcli, xfuy*-^-H:i;i 

L i PFsSrlmo 1 / 1 <0M£Ti§&? L£ t OSrfflV% 

(0125]ifc, 3teftWH»fc:RLTHL 
T\ 3tS. Jfc^(=Jg«at ( 0 . 5 m A/c n>2 ) Tff 

[0126] mftSEffliiO V£>£> 1 . 0 V ( U f-^A£ 
[0127] 



im2] 



1 5 



(9) 



£2 



»8-31422 



1 6 









1 E3B 


1 n niclQ 

I v V UrJ fcj 


1 til fcj 


<j ran 








O f 


1 uu 


2 






Q 1 


1 uu 




0 1 *y 


0 »1 


o/ 


99 






OOC 
COD 


ft A 


AA 

yy 


c 
o 


2f O 




ft"! 


qq 


g 


336 


318 


88 


100 


7 


315 


292 


88 


99 


8 


335 


311 


87 


99 


9 


330 


308 


89 


99 


10 


27a 


250 


79 


99 


11 


303 


286 


86 


100 


12 


331 


310 


89 


99 



[0128] mmti^c7)U}fflc7)Vl-ry^ 
ft* 0 . 8 Vffi»<9*fimi»# (77h-) c^is&x. 

if o @»rn±/h£ < . #mizm.titimmtmtt lt 

[0 13 0] 

[HJfcCT 2 ] HM#I 1 TJIMfc*? 2: |S] L tT -y ? X * 30 



#1 O^eWSfltTJWBU 250 0. 270 0. 290 

. o , 3000 -cT-mmmummzM Ltz . 

[0131] »fe»*Ut:tvf-3-^^*95|5W*Sa«JS. 

[0 132] 
[*3] 



(10) ^$§¥8-3 14 22 

17 18 

313 



Y/T *No. 




•^iOB*(wt%) 


KTT(t) 


d(nm) 


Lc(nm) 


R(-) 


CTE{E-6/X:) 


&j£tt<OB£(wt%} 


13 


B 


8 


2500 


0.3358 


52 


0.693 


2.88 


1.88 


14 


B 


8 


2700 


0.3354 


68 


0.746 


2.77 


195 


15 


B 


8 


2900 


0.3352 


>100 


0.798 


2.69 


2.03 


16 


B 


8 


3000 


0.3350 


>100 


0.806 


2.61 


2.11 


17 


B203 


12 


2500 


0.3354 


44 


0.674 


2.92 


0.60 


18 


B203 


12 


2700 


D.3351 


46 


0.712 


2.81 


0.66 


19 


8203 


12 


2900 


0.3349 


53 


0.744 


2.70 


0.69 


20 


B203 


12 


3000 


0.3348 


83 


0.769 


2.68 


0.70 


21 


B4C 


10 


2500 


0.3354 


>1O0 


0.701 


2.67 


2.86 


22 


B4C 


10 


2700 


0.3350 


>100 


0.729 


2.75 


2.88 


23 


B4C 


10 


2900 


0.3345 


>100 


0.788 


2.69 


2.96 


24 


B4C 


10 


3000 


0.3345 


>100 


0.811 


2.66 


3.08 


25 


H3B03 


10 


2500 


0.3361 


42 


0.612 


2.94 


0.20 


26 


H3BG3 


10 


2700 


0.335B 


49 


0:634 


2.81 


0.27 


27 


H3B03 


10 


2900 


0.3357 


52 


0.687 


2.72 


0.31 


26 


H3B03 


10 


3000 


0.3354 


97 


0.726 


2.68 


0.45 



[0 13 3] £*)J:3K:LTW»U£t:v?-=i-?;M& 

[0134] ±§iimn.m<nmmT<r>mmf&nmmij 

*-h<oa^ffiBE (ttfltttCl : lS^J.tL iCIO* 



* 4 * i m o i / 1 wm-sx-mmttz u^t 

[0 135] 
[«4] 



1 9 



(11) 
&4 



#i¥8-31422 



20 



-*>;7;ur\io- 






1 fnl B 
1 ISJB 




1 fa} B 
I [Of Q 


3 iHJ H 


1 o 






07 


1 Aft 


1 *♦ 


328 


H ft 


o q 
OS* 


1 OU 


1 D 


339 


318 


88 


100 


1 6 


337 


31 5 


87 


100 


1 7 


304 


290 


91 


100 


1 8 


316 


298 


B8 


99 


19 


332 


314 


88 


100 


20 


334 


309 


89 


ioo 


21 


309 


290 


88 


100 


22 


320 


302 


87 


99 


23 


343 


320 


90 


100 


24 


341 


322 


91 


100 


25 


303 


288 


87 


100 


26 


318 


301 


88 


99 


27 


333 


310 


88 


100 


28 


326 


300 


88 


100 



[0136] smtt^W&wi-'Ji*. Y-yiza^ 
. 3im tfrmamffi i o o K-csagt* 

[ 0 1 3 7 ] ifc, &m^fit>©< . KWMtfJ 9MZ 
[0 138] 

[ HMflJ 3 ] SliftM i«fyr;i/3. 8 . mw\ 2 
2 2.27 O-sS^f WftSrffl V ^tr-f ^MSfifc 

t-fX;^2 0mm, f$2. 3 m m ) . ZcrMSm 

[0139] «#*»sfcfc:>r y^-fc ltjKU 

£j 0 . 1 m ml CC& S <fc 9 Hfej— Izmtn. m&f%> Z t 

tio^E^-h^fmu z^-vt^mmi 6 

mm* <r)WWAZ® 0 ffi-f £ i: C J: 0 IIISJM L 

[0140] — 2r, UfflS'Jf-^AfciKBPA/p 

ha>£>I$$!L£L iCo02*-fflw znmmzxvy 
•x -ft t'^ fvm^k 5 m&% . T y f- x V/ 9 •/ ? Sr * 



30 [0141] vxtnjEwmm. awvs&m^ wm 
omtti : 1 iBF4^iw 

tm&u ^mffojwrFi®mffi^3. 0. ^m±is 

[0142] i:co3-f j/swfcfcfcwt t . mmnmo 

40 [ 0 1 4 3 ] SHi-h. m&vMMrtA ?MZH\^X. # 

0%fc&9*<0f£t 1 0 0%-Cft^L^. 
[0144]^^, 0OK«Sftt> 

[0 1451 
[S5] 



(12) #liHP8-3 142 2 

2 1 2 2 

3£5 





JS1£§S<mAh/g)& 






1 0 osa 


101 


5BI 


A 


323 


298 


87 


99 


B 


298 


265 


85 


100 


C 


315 


288 


86 


100 


D 


328 


301 


86 


100 



[0146] 

U 2500, 2 700, 2900, 3 0 0 0 "CT -B^ 
[0147] tf^fL^f y^^-^X^O^Bffiit, 

«6 



[0 14 8] ZCOZ'j IzLXmmLtt'yJ-?—? X® 

[0149] 
[«6] 





d<nm) 


Lc(nm) 


RH 


CTE(E-6A:} 


2500 


0.3412 


21 


0.593 


3.58 


2700 


0.3388 


28 


0.427 


3.36 


2900 


0.3376 


31 


0.286 


3.20 


3000 


0.3373 


37 


0.234 


3.09 



[oi 50] zcvxoiz LzmmLti&tmmmajfcZfo 
Mmtmtmiimiiizmtx'ttiK *t<r>m%&i&i 
[0151] femffi^ommov^^v-T-izisu 30 

T, 0. 9V~0. 6V«H,>ieflM(77b 

mm * x'conK£tf*£ < mm^x-co y ^^mux 



[0152] ^<T>imMM.&tS^ 7>VE\m. 

iz i -j *?< im ioo %t,zmm l , 1 o o%x 

[0 15 3] 
[£17] 



(C) 


*fc«£§(mAh/g) 




1 0g 


1 0 0@S 


1 US 




2500 


215 


89 


38 


99 


2700 


238 


121 


47 


99 


2900 


251 


165 


59 


100 


3000 


262 


170 


62 


100 



[01 54] 



[ 0 1 5 5 ] ^^ODf-^A-iJ^l^fiffl^m 



(13) W8-3 1422 

23 



JI|«tTp+IRK#Bai61«*6 ffB^flStt 



